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Dedication
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Abstract

Background: Over the past three decades, many research studies have explored the relationships
between the concurrent diagnoses of autism spectrum disorder (ASD) and anxiety disorders and
a myriad of variables, such as gender differences, symptom presentation, age of diagnosis,
intelligence quotient, and aggravating factors (van Steensel & Heeman, 2017; Vasa et al., 2017).
However, the complete relationship between anxiety and ASD persists as a complicated
phenomenon. As individuals with ASD tend to have atypical presentations of anxiety, it remains
a complicated task in which to determine the comorbid presence of anxiety when also
considering the similarity in presentation of ASD symptoms (White et al., 2015). As such a
thorough analysis of risk factors and appropriate screening tools must be presented to patients
and their caregivers for early identification and subsequent treatment of potential comorbid
anxiety disorders prior to the development of maladaptive coping strategies.
Project Development: This project seeks to create a booklet that can increase awareness of, and
provide more information on, the comorbidity of anxiety and ASD. A literature review was
conducted to identify risk factors, potential etiology, and screening tools concerning the
development of anxiety in individuals diagnosed with ASD. Risk factors and information
concerning advocating for individuals with ASD and suspected comorbid anxiety are outlined in
the booklet in addition to online resources to further assist in this understanding.
Results: The finished booklet was distributed virtually to Making Connections, an ASD
networking group of the Autism Society of Alabama, and the University of Alabama in
Huntsville’s Regional Autism Network.
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Discussion: The purpose of this project is to improve the quality of life of individuals with ASD
by providing the booklet to autism resource centers surrounding Huntsville, AL and thus
increasing patients’ and their caregivers’ access to basic information about comorbid anxiety and
resources they can utilize to mediate this.
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Introduction

With approximately 40% of adolescents diagnosed with autism spectrum disorder (ASD)
experiencing known comorbid anxiety and an undetermined percentage suffering but
undiagnosed due to uncertainties in diagnostic criteria, it is undisputed that this vulnerable
population needs effective interventions (Vasa et al., 2017). Before interventions can be
established, however, a clear and unified understanding of the etiology and subsequent risk
factors associated with anxiety disorders in the ASD population must first be established. Past
studies have shown that adolescents with ASD present with a higher prevalence of comorbid
anxiety disorders than their typically developing peers and that these anxious symptoms exist
outside of their ASD diagnosis, rather than being characteristic of the autism spectrum itself
(White et al., 2015). Furthermore, these anxiety symptoms have been found to worsen with the
age of ASD individuals, tending to exhibit ‘flare-ups’ during adolescence as it marks both a
social and biological milestone (van Steensel & Heeman, 2017). Thus, education to patients and
their caregivers surrounding anxiety development must be present to accurately identify at risk
individuals to subsequently provide the proper interventions for treatment. The purpose of this
project is to compile peer-reviewed evidence concerning the development of comorbid anxiety in
individuals with ASD and create an informational booklet describing these risk factors in
addition to methodologies to empower patients and their caregivers as advocates.
Review of Literature
To identify evidence for literature review, an online evaluation of peer-reviewed
scholarly articles was conducted via Primo Pathfinder, the primary discovery service available to
students at the University of Alabama in Huntsville through Salmon Library. Keywords utilized
included “Autism Spectrum,” “Females,” “Adolescence,” “Anxiety,” and “Youth,” yielding
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6,263 results. To narrow this broad spectrum of findings and to locate the most relevant and
recent research findings concerning comorbid anxiety and ASD, the search was filtered to
include articles between the years 2015 and 2020. The 3,852 peer reviewed articles stemming
from this search were further evaluated based on their relevance to the research question.
Appraisal of the selected articles utilized in this study can be viewed within the review of
evidence table in Table 1.

A cross-sectional descriptive study aimed to examine the difference in anxiety between
male and female children with ASD was conducted through online surveys. The sample
consisted of 48 ASD diagnosed children aged 9-12 years: 24 males and 24 females. Participants’
parents completed an online survey utilizing the Anxiety Scale for Children–Autism Spectrum
Disorder–Parent (ASC-ASD-P), a 24-item questionnaire designed to capture both typical and
atypical signs of anxiety in children on the autism spectrum (see Appendix A). The resulting
scores from these surveys were screened via a Shapiro-Wilks test and were analyzed via
descriptive statistics to determine significance. From this analysis, it was determined that gender
did not pose a clinically significant difference in childhood rates of anxiety in individuals
diagnosed with ASD. A small sample size (N=48), the use of convenient sampling, and the
exclusion of the undiagnosed female individuals with ASD, due to their typically adolescent
timing of diagnosis, remain as the limitations of this study. Strengths of this study include the
reliability of the ASC-ASD-P questionnaire, the accountment of data skewing via matching
participants in age, cognitive ability, and autism severity, and the inclusion of both typical and
atypical presentations of anxiety regarding gender (Ambrose et al., 2020).
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To address the double-hit theory of sex and ASD diagnosis in adolescent females with
autism spectrum disorder, Oswald et al. (2016) conducted a cross-sectional study concerning the
comparison of both parent- and self-reports of depressive and anxiety symptoms in both
adolescent individuals with ASD and typically developing adolescent individuals. A total of 64
adolescents were selected for this study: 32 with an ASD diagnosis and 32 deemed typically
developing. In a quiet testing room free of distraction, individuals alone save for one
experimenter, answered a physical survey consisting of the Multidimensional Anxiety Scale for
Children (MASC). Through this investigation of sex, developmental stage of adolescence, ASD
severity and intelligence quotient (IQ), this study determined that while the double-hit theory
was not supported, females with ASD were found to have a heightened risk for developing
internalizing disorders. This study further confirmed that individuals with ASD experience
greater symptoms of both depression and total anxiety when compared to their typically
developing peers via both self-report and parent-report. Limitations include the small sample size
(N=64), the cross-sectional approach rather than a longitudinal study, and the lack of inclusion of
those with a low socio-economic status, as the individuals in this study fell within the upper
middle class. These limitations may limit the generalizability and replicability of the study.
Despite these limitations, strengths of this study include the community sample, which is more
representative of the ASD population when compared to a clinically referred sample, the control
of extraneous factors such as IQ and sex, and the matching of subjects at the individual level
versus the group level (i.e. participant to participant versus ASD group to typically developing
group) (Oswald et al., 2016).

A phenomenological qualitative study was conducted to explore common themes found
within the experiences and management strategies of adolescent girls with ASD in social
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situations through the in-person interview of 10 adolescent females with ASD. Through
interpretative phenomenological analysis (IPA) the researchers were able to see the participants’
perspectives regarding specific given situations and events. After saturation was achieved, it was
found that female adolescents with ASD were highly motivated to develop and maintain
friendship with typically developing peers, but when transitioning to adolescence, this task
became increasingly difficult. Consequently, explicit strategies (masking and imitation) were
developed to cope. While these coping mechanisms allowed for positive social experiences, they
also resulted in psychological disadvantages such as suicidal ideations and emotional fatigue.
The allowance of parental presence during the interview process poses as a glaring limitation of
this study as this could have influenced or inhibited participant responses. Further limitations
include the self-selection of the participants and the high functioning status of the participants,
both of which limit the extrapolation of the findings to all females on the autism spectrum. The
primary, first-hand account of experiences lived by adolescent females with ASD remains as the
greatest strength of this study. Furthermore, the identification of female coping strategies, such
as masking, identify the poor fit in ASD-diagnostic criteria concerning the female population. In
addition, clear developmental points where stressors were high were identified within this study,
allowing for the possibility of gendered, developmental framework when assessing individuals
with ASD (Tierney et al., 2016).

A systematic review was completed utilizing the online databases of PsychInfo, Pubmed,
Web of Science, and ERIC to meta-analyze literature between the years 2010 and 2016
concerning the comparison of comorbid anxiety rates in ASD and typically developing
individuals. A total of 833 studies were determined to be applicable to this review through the
exclusion of articles lacking empirical data, consisting of solely case study reports, including
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informant reports that were not parental or self, and/or utilizing interviews over questionnaires.
The meta-analysis found that as age increases, the difference in anxiety levels between
individuals with ASD and typically developing children and adolescents also increased,
perpetuating the findings that youth with ASD experience higher levels of anxiety via both self
and parental reports. Limitations to this study include the inclusion of research which used
questionnaires that lacked specificity for ASD, the lack of inclusion of ASD individuals younger
than age 6 and older than age 15, and the lack of inclusion of ASD individuals with lower
functioning IQs (<70). A key strength of this study was the reveal of structural flaws and sources
of bias in primary research studies. In addition, this meta-analysis gathered multiple sources of
research concerning anxiety disorders and ASD to establish the bigger picture of the correlations
found within this comorbid relationship. Through the establishment of this “bigger picture”
consisting of multiple of variables from IQ to age, this meta-analysis allowed for the essential
clinical implication of careful monitoring of children with ASD as they transition into
adolescence (van Steensel & Heeman, 2017).

To identify research priorities on co-occurring anxiety and ASD, a systematic group
process concerning 62 researchers and clinicians with experience working with youth diagnosed
with ASD and comorbid anxiety was conducted. The self-selected sample of 62 individuals was
further divided into two groups: Group A, consisting of 33 individuals, and Group B, consisting
of 29 individuals. Group A generated a list of priorities via open-ended question online surveys
developed by the researchers. Within these surveys, Group A ranked priorities and identified the
top three priorities for each domain (measurement, neurobiology, and treatment). From these
priorities, Group A generated research questions for each priority via in person round robin
discussion groups. Group B was then utilized to evaluate the priorities and research questions
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generated by Group A via an online survey. Through this methodology, it was found that
treatment topics were of highest priority when compared to measurement and neurobiology
topics, with “determining how ASD symptoms affect treatment response” and “implementing
treatment in real world settings” to be of the highest expert priority ratings overall. Strengths of
this study include the large, representative sample size of international clinicians and researchers,
the facilitation of equal participation via nominal group technique, and the maintenance of
anonymous voting. Limitations include the lack of infinite time to discuss the list of priorities
during round robin discussion groups, the predominantly psychologist-based sample, and
establishment of only 3 priority domains. These restrictions overall may have narrowed the focus
of potential extraneous priorities (Vasa et al., 2017).

A case-control study examining the factorial equivalence of anxiety in youth with and
without ASD aggregated Multidimensional Anxiety Scale for Children parent-report (MASC-P)
and child-report (MASC-C) scores across a myriad of previous research studies to determine the
metric and latent factor equivalence. The total sample size of this study was 451 individuals: 109
youths with anxiety disorders and ASD (99 male & 10 female, Mage = 11.67 years) and 342
typically developing, gender-matched youths with anxiety disorders but without ASD (246 male
& 96 female, Mage = 11.25 years). Utilizing multigroup factorial invariance (MFI), MASC-C
samples were found to have equivalent latent factors in youth both with and without ASD via
structural equation modeling. However, when examining item means and covariances a lack of
evidence for scalar or structural invariance was noted. MASC-P data was disregarded as it did
not fit the measure’s established structure. Overall, the study found that the MASC-C cannot be
believed to measure anxiety in youth with ASD as accurately as it measures typically developing
youth. Limitations of this study include the probable cognitive and verbal limitations within both
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sample groups, the lack of inclusion of a secondary measure of anxiety, and the possible limited
replicability due to the itemized covariances on the MASC-C. Strengths of this study include the
large, multisite sample of both typically developing youth and youth with ASD, the analytic
rigor, and the applicability of the findings to future research (White et al., 2015).

In sum, increased feelings of stress during the transition to adolescence are present within
both males and females diagnosed with ASD, increasing the risk for anxiety disorder
development or exacerbation when compared to their typically developing peers. This risk is
further heightened when addressing females with ASD, as they are impacted by gender-specific
milestone markers at this transition. Female individuals with ASD have been found to adapt to
these stressors by exhibiting coping strategies unique to their gender such as masking. However,
these coping strategies have been shown to lead to poor mental outcomes overall. While the
psychological etiology concerning the impact of gender-specific milestones is unknown, theories
have been developed to explain the increased stressors that this population experiences.

Theoretical Framework
While various theories have been presented in attempt to explain the inner workings of
individuals with autism spectrum disorder, the extreme male brain theory of autism (EMB) may
assist in the analysis of heightened anxiety in ASD females. According to Baron-Cohen (2002),
autism is an extreme presentation of the normal, systematic male profile, meaning that those with
autism present with low to absent empathy and understand the world as governed through rules
and regulations. The EMB viewpoint of autism explains the classic presentation of ASD:
attention to detail, preference for structured environments, obsession with well-defined variables,
and ability to perform certain tasks of interest at a high level (Baron-Cohen, 2002). The EMB
theory not only backs typical signs and symptoms of ASD but also coincides with ASD’s
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impaired empathizing symptomologies as evidenced by impaired social interactions (see Figure
1).

If we observe the extreme male brain theory as truth, the occurrence of anxiety diagnoses
and ASD may be due to the stress of attempting to systemize the unpredictable aspects of life
such as social interactions. This would further the discussion of increased rates of anxiety in
females with ASD versus males with ASD as they experience a larger shift from their empathetic
gender norms to the extreme systemization of the male brain type. Tierney et al. (2016) address
this viewpoint claiming that due to the innate social drives and abilities present within the female
brain type, females with ASD devise strategies such as masking to overcome the difficulties
present within social settings. In their meta-analysis of anxiety and ASD, van Steensel and
Heeman (2017) also address the social difficulties and demands present on adolescents with
ASD, claiming that they are pressured into assimilating into ‘normal’ developmental milestones.
For females with ASD, these pressures may be exacerbated as they have a higher etiologic load
than their male counterparts to overcome to meet the typically developing female adolescent’s
empathetic brain type.

Product Development
The final booklet is designed to provide information about identifying and seeking further
assistance concerning comorbid anxiety disorders in children and adolescents with ASD to
parents and caregivers. The first section is an introduction that explains the prevalence and
subsequent reason that caregivers should be aware of anxiety and its presence in individuals with
ASD. It also explains risk factors that have the potential to exacerbate anxiety in these
individuals as typical signs and symptoms of anxiety are not universally applicable to this
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population. Patients’ caregivers will also be advised on how to advocate to providers if they
suspect their child or adolescent to have comorbid anxiety.
The major content of the pamphlet discusses the various factors surrounding comorbid
anxiety and its connection to individuals with ASD, focusing on the pediatric population as they
transition into adolescence (see Appendix B). Each page of the booklet outlines essential
components in identifying and addressing comorbid anxiety including pertinent risk factors, the
process of advocating for ASD-specific screening tools such as the ASC-ASD if comorbid
anxiety is expected, and what treatment may entail. Steps that parents or caregivers can take
independently to personally assess their child for comorbid anxiety are also included. Parents and
caregivers are encouraged to complete these steps prior to visiting medical services for treatment.
In addition, an infographic is providing outlining four simple steps to addressing anxiety
disorders in this specific patient population: knowing risk factors, taking notes, speaking up, and
spreading awareness. At the end of the booklet, online resources for parents and caregivers of
children with anxiety are listed in addition to scholarly reading concerning the presentation of
anxiety in individuals with ASD.
Results
The finished booklet is eight pages long, with an introduction, an infographic
overviewing the main points of the booklet, three pages concerning the process of identifying,
advocating, and treating suspected comorbid anxiety in individuals with ASD, and a page
concerning online resources available to all. The booklet was distributed virtually to Making
Connections, an ASD networking group of the Autism Society of Alabama, and the University of
Alabama in Huntsville’s Regional Autism Network (see Appendix C).
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Limitations

A limitation of this project is that the booklet does not provide a comprehensive list of all
resources concerning anxiety and ASD within children and adolescents. Only six online
resources are included in the booklet. As a result, other potentially available resources are not
included. These online resources were found via Internet search consisting of anxiety treatment
for children and adolescents, thus lacking the additional component of ASD. This may affect the
validity of the individual guides within these resources when applied to this specific patient
population. Finally, the effectiveness of the recommended screening tool (ASC-ASD) was not
evaluated for validity concerning individuals with ASD and intellectual and learning disabilities.
This scale is also only recommended for those between 8 and 15 years and is therefore not
transferable to adults or younger children. Child or parent report bias also poses as a threat to the
credibility of such a tool. Health disparities may be present due to demographic differences
therefore affecting the availability of the provided resources and the outlined risk factors.
Discussion
Due to the high rates of comorbid anxiety in individuals diagnosed with ASD, it is vital
that parents and caregivers of children with ASD not only be aware of the presence of comorbid
anxiety disorders but also how to effectively identify and advocate for care to promote the best
outcomes for these individuals. By providing the virtual booklet to Making Connections and the
Regional Autism Network, patients and their caregivers may gain access to basic information
concerning the risk factors and development of comorbid anxiety. Patients and their caregivers
are encouraged to further this basic understanding through research to gain empowerment
through advocacy. Healthcare providers are also encouraged to engage in interprofessional
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collaboration and consider implementing ASD-specific anxiety scales into regular practice.
Furthermore, this project may have the benefit of increasing awareness of concerning comorbid
anxiety disorders and ASD, thus stimulating the potential for future research studies.
Implications to Nursing Practice
Although, research concerning the treatment of comorbid anxiety in individuals
diagnosed with ASD was deemed of the upmost priority in past studies, it remains difficult to
thoroughly address treatment when a substantial portion of the female population with ASD
remains undiagnosed until adolescence. This difficulty is further perpetuated by the lack of
accurate measurement of anxiety disorders for individuals on the autism spectrum. However, the
findings of this literature review support the certainty of one treatment aspect as pertains to
clinical practice: that females on the autistic spectrum must be monitored closely during their
transition into adolescence to provide direct and immediate intervention should subsequent
depressive symptoms develop as a result of heightened social anxieties. Through this analysis of
risk factors and screening tools, coupled with proper patient and family education via booklet
distribution, anxiety disorders in individuals with ASD can be identified and subsequently
treated prior to the development of maladaptive coping strategies. Thus, enhancing quality of life
for individuals with ASD as they grow.
Conclusion

The research articles reviewed displayed abundant, peer-reviewed evidence indicating
that adolescent females with ASD may present a high risk for the development or exacerbation
of comorbid anxiety disorders when compared to not only their male counterparts, but also
typically developing female adolescents, and typically developing male adolescents. A
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conclusive review of the literature identifies the transition to adolescence from childhood, in
which rates of anxiety were found to be equivalent between both males and females with ASD,
as a critical juncture in the female development of internalizing disorders as evidenced by selfreport of typically developing peer imitation strategies in attempts to maintain childhood
relationships. The compounded research reveals of the positive correlation between age and the
difference in anxiety levels found between adolescents with ASD and typically developing
adolescents supports the conclusion that age in relation to an ASD diagnosis exacerbates anxiety
levels within this population. The sum of these factors directly supports the EMB theory of
autism, proving that, for females with ASD, socio-communication pressures are exacerbated as
they have a higher etiologic load than their male counterparts to overcome to meet the typically
developing female adolescent’s empathetic brain type. Future research is recommended to
determine if the stress of an ASD diagnosis impacts or exacerbates anxiety in female adolescents
and to develop specified treatment criteria for this specific patient population.

Dissemination of Scholarly Work

A conceptual study concerning recommendations to further understand the etiology of
atypical anxiety symptomologies in relation to demographic factors was presented locally at the
University of Alabama in Huntsville’s annual Research Horizons Day. This conceptual project
was displayed via poster format and was available for discussion with other individuals at the
event (see Appendix D). Through this discussion I was able to collaborate with others on
methodologies to expand this research and its adjuncts in the future.
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Figure 1: Visual of Brain Types
Brain types illustrated on the axes of empathizing (E) and systemizing (S) with numbers
indicating standard deviation from the mean. Brain types are as follows: Balanced brain
(Type B, purple zone), female brain (Type E, light green zone), male brain (Type S, light
blue zone), extreme female brain (Extreme Type E, dark green zone), and extreme male
brain (Extreme Type S, dark blue zone). Per the extreme male brain theory of Autism
Spectrum Disorder, those with an ASD diagnosis should fall within the dark blue zone
(Baron-Cohen, 2002).
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